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DETAILED ACTION 

Response to Amendment 

1. Examiner acknowledges Applicant's response filed 25 September 2008 
containing remarks. 

2. Claims 1-18 are pending. Claims 10-17 stand withdrawn as being drawn to a 
non-elected invention. 

3. The previous rejections of claims 1-9 and 18 under 35 U.S.C. 103(a) are 
maintained. The rejections follow. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 



Application/Control Number: 10/790,716 Page 3 

Art Unit: 1797 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1-9 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Arai (JP 2003-041 275 A). 

8. With respect to claims 1, 2, 7, and 18, Arai discloses a method for making gas 
hydrate comprising: (a) generating bubbles in an aqueous solution (see Arai (English 
translation), page 10, lines 32-36); and (b) spontaneously generating hydrate nuclei by 
self-compression and collapsing of the bubbles (see Arai (English translation), page 10, 
lines 32-36). 

Arai does not explicitly disclose wherein the bubbles are "ultrafine" bubbles, or 
wherein a high concentration of gas molecules is generated around the bubbles in the 
aqueous solution. 

However, Arai is not specifically limited with respect to the size of bubbles 
generated by his apparatus and process. Moreover, one generally cannot establish 
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patentability over a prior art process/apparatus by merely reciting differences in relative 
size (e.g., production of "ultrafine" bubbles) unless such claimed size difference would 
result in new or unexpected results. See generally MPEP § 2144.04(IV). Finally, 
although not explicitly referred to in Arai, the process/apparatus of Arai would 
necessarily result in "a high concentration of gas molecules [being] generated around 
the bubbles in the aqueous solution" by the very nature of the gas hydrate being formed 
in the immediate vicinity of the bubble (see Arai (English translation), page 10, lines 32- 
36). 

9. With respect to claim 3, the ascending rate of bubbles would necessarily depend 
on the size of the bubble. As explained supra at paragraph 8, Arai is not specifically 
limited with respect to the size of bubbles generated by his process/apparatus. 

10. With respect to claims 4-6, Arai discloses wherein the bubbles are generated 
under pressure (see Arai (English translation), page 5, lines 23-26) and wherein the 
bubbles are dissolved in aqueous solution (see Arai (English translation), page 10, lines 
32-36). 

1 1 . With respect to claims 8 and 9, Arai discloses wherein the bubbles are generated 
by a swirling two-phase flow process (see Arai (English translation), entire document) 
and wherein they are generated by what can reasonably be described as a "bell"- 
shaped bubble generator (see Arai (English translation), Drawing 1). 

12. Claims 1-9 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ida (JP 2002-356686 A). 
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13. With respect to claims 1, 2, 7, and 18, Ida discloses a method for making gas 
hydrate comprising: (a) generating bubbles in an aqueous solution (see Ida (English 
translation), page 4, lines 23-38); and (b) spontaneously generating hydrate nuclei by 
self-compression and collapsing of the bubbles (see Ida (English translation), page 4, 
lines 23-38). 

Ida does not explicitly disclose wherein the bubbles are "ultrafine" bubbles, or 
wherein a high concentration of gas molecules is generated around the bubbles in the 
aqueous solution. 

However, Ida is not specifically limited with respect to the size of bubbles 
generated by his apparatus and process. Moreover, one generally cannot establish 
patentability over a prior art process/apparatus by merely reciting differences in relative 
size (e.g., production of "ultrafine" bubbles) unless such claimed size difference would 
result in new or unexpected results. See generally MPEP § 2144.04(IV). Finally, 
although not explicitly referred to in Ida, the process/apparatus of Ida would necessarily 
result in "a high concentration of gas molecules [being] generated around the bubbles in 
the aqueous solution" by the very nature of the gas hydrate being formed in the 
immediate vicinity of the bubble (see Ida (English translation), page 7, lines 10-20). 

14. With respect to claim 3, the ascending rate of bubbles would necessarily depend 
on the size of the bubble. As explained supra at paragraph 13, Ida is not specifically 
limited with respect to the size of bubbles generated by his process/apparatus. 

15. With respect to claims 4-6, Ida discloses wherein the bubbles are generated 
under pressure (see Ida (English translation), page 9, lines 6-10) and wherein the 
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bubbles are dissolved in aqueous solution (see Ida (English translation), page 9, lines 6- 
10). 

16. With respect to claim 8, Ida discloses wherein the bubbles are generated by a 
swirling two-phase flow process (see Ida (English translation), entire document). 

17. With respect to claim 9, Ida is not specifically limited with respect to the shape of 
the bubble-generating apparatus. In this regard, Examiner notes that mere changes in 
shape of a prior art apparatus generally cannot serve as the basis for patentability in the 
absence of new or unexpected results. See MPEP § 2144.04(B). 

18. Claims 1-9 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kato (JP 2003-055677 A). 

19. With respect to claims 1, 2, 7, and 18, Kato discloses a method for making gas 
hydrate comprising: (a) generating bubbles in an aqueous solution (see Kato (English 
translation), page 6, lines 14-44); and (b) spontaneously generating hydrate nuclei by 
self-compression and collapsing of the bubbles (see Kato (English translation), page 6, 
lines 14-44). 

Kato does not explicitly disclose wherein the bubbles are "ultrafine" bubbles, or 
wherein a high concentration of gas molecules is generated around the bubbles in the 
aqueous solution. 

However, Kato is not specifically limited with respect to the size of bubbles 
generated by his apparatus and process (see Kato (English translation), page 6, lines 
19-24). Moreover, one generally cannot establish patentability over a prior art 
process/apparatus by merely reciting differences in relative size (e.g., production of 
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"ultrafine" bubbles) unless such claimed size difference would result in new or 
unexpected results. See generally MPEP § 2144.04(IV). Finally, although not explicitly 
referred to in Kato, the process/apparatus of Kato would necessarily result in "a high 
concentration of gas molecules [being] generated around the bubbles in the aqueous 
solution" by the very nature of the gas hydrate being formed in the immediate vicinity of 
the bubble (see Kato (English translation), page 6, lines 26-32). 

20. With respect to claim 3, the ascending rate of bubbles would necessarily depend 
on the size of the bubble. As explained supra at paragraph 19, Kato is not specifically 
limited with respect to the size of bubbles generated by his process/apparatus. 

21. With respect to claims 4-6, Kato discloses wherein the bubbles are generated 
under pressure (see Kato (English translation), page 6, lines 14-16) and wherein the 
bubbles are dissolved in aqueous solution (see Kato (English translation), page 6, lines 
26-32). 

22. With respect to claim 8, Kato discloses wherein the bubbles are generated by a 
swirling two-phase flow process (see Kato (English translation), entire document). 

23. With respect to claim 9, Kato is not specifically limited with respect to the shape 
of the bubble-generating apparatus. In this regard, Examiner notes that mere changes 
in shape of a prior art apparatus generally cannot serve as the basis for patentability in 
the absence of new or unexpected results. See MPEP § 2144.04(B). 
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Response to Arguments 

24. Applicant's arguments filed 25 September 2008 have been fully considered but 
they are not persuasive. 

25. Examiner understands Applicant's principal arguments to be: 

I. Arai does not disclose self-compression as required 
by Applicant's claims. 

II. It is impossible to generate microbubbles having 
diameter of 50 urn or less using Arai's method. 

III. No self-compression occurs and no hydrated nuclei 
are generated in the process of Arai. 

IV. Ida does not disclose self-compression. 

V. Gas bubbles with diameter of 50 urn or less cannot be 
generated using Ida's method. 

VI. Kato does not disclose the concept of self- 
compression. 

VII. Using Kato's techniques, it is impossible to obtain 
microbubbles having diameter of 50 urn or less. 

26. With respect to Applicant's first, third, fourth, and sixth arguments, Examiner 
notes: (1) wherein Arai discloses gas in the air bubbles being "consumed" as a hydrate 
(see Arai (English translation), page 10, lines 32-36); (2) wherein Ida discloses the 
"dissolution" of material gas, thus generating a gas hydrate (see Ida (English 
translation), page 4, lines 23-38); and (3) wherein Kato discloses the "simultaneous" 
formation of gas hydrates upon dissolution of the gas bubble (see Kato (English 
translation), page 14, lines 35-40). Examiner submits that all of these are analogous 
and equivalent to Applicant's process step (b) during which hydrates are "spontaneously 
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generated" by "self-compression" and "collapse" of the gas bubbles that are the hydrate 
precursors. 

27. With respect to Applicant's second and seventh arguments, Examiner notes that 
both Arai and Kato disclose varying process conditions so as to vary the size of the 
bubbles produced and hydrate generated (see Arai (English translation), page 17, lines 
9-19) (see Kato (English translation), page 15, lines 1-6). Thus, the person having 
ordinary skill in the art would easily be able to arrive at Applicant's claimed "ultrafine 
bubbles having diameter of 50 urn or less" by simply varying the process conditions as 
suggested by Arai and Kato. In this regard, Applicant has not put forward any 
convincing explanation for why it would be allegedly "impossible" to form bubbles having 
diameter of 50 urn or less by following the method of Arai and Kato. 

28. With respect to Applicant's fifth argument, Ida is not specifically limited with 
respect to the size of bubbles generated by his apparatus and process. Moreover, one 
generally cannot establish patentability over a prior art process/apparatus by merely 
reciting differences in relative size (e.g., production of "ultrafine" bubbles) unless such 
claimed size difference would result in new or unexpected results. See generally MPEP 
§ 2144.04(IV). In this regard, Applicant has not put forward any evidence establishing 
new or unexpected results arising from the generation of "ultrafine" bubbles having 
diameter of 50 urn or less. In addition, Applicant has not put forward any convincing 
explanation for why it would be allegedly "impossible" to form bubbles having diameter 
of 50 urn or less by following the method of Ida. 
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Conclusion 

29. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Randy Boyer whose telephone number is (571) 272- 
7113. The examiner can normally be reached Monday through Friday from 10:00 A.M. 
to 7:00 P.M. (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola, can be reached at (571) 272-1444. The fax number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

RPB 

/Glenn A Caldarola/ 
Acting SPE of Art Unit 1797 



